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System Requirement Ho. 5 dated 17 October 1955 and Subsequent letter 
directive. ftps VDD dated 23 Decenber 1955 assigned to AFCRC the responsi- 
bility for providing environmental data which affect the design and testing of 
A£S vehicles. Based on independent studies by the Geophysic Resaarch Direct^ 
crate the three design study contractors and conferences with personnel of the 
WSFO, it, was concluded that in four areas of geophysical environment insuf- 
ficient data were available for -successful design and test of the Advanced 
Reconnaissance System Vehicles. The four so considered are (a) Meteor Physics 
(b)- Density at Orbital Altitudes, (c) SoUr Radiation in the.U,V. and X-ray 
Region and (d) Thermal Radiation. Specific discussions of requirements for 
additional design data in each of these areas are included under each task. 

21 a. Brief and Military Characteristics' 

The objective of this project i 
ed essential to insure and simplify tt 
Reconnaissance System. 
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21 b. A pproac h 

See Individual Tasks. (21c) 

21 c. Tasks . 

1, (a) T-39791 - Solar fiadiation Program in Ultraviolet and X-ray 
Region for ARS ; .._ 

(b) This task will be accomplished through e combination of "in-house" 
and contractual effort. Currently the contractual effort is by Cotnstock and 
Vaatcott, Inc., under Contract AF 19(6Q4)-1889. Other contractors conteaplated 
at the sonant are; University of Chicago, Chicago, 111, and Radio Corporation 
of America*.- Hew York, H. X. 

(c) Task objective is to determine the intensity of Solar U.V. and 
Soft X-ray radiation as it would strike the satellite and the extent of daaage 
due to collisions of molecules^' aLons and ions with the satellite surface. 

Requirement end/or Justification , 

Vehicle design will be affected by radiation in the solar ultraviolet 
and X-ray region. It has been shown by GRD that the quantum yield of photo- 
electric effect on cecals exposed to short vavelength ultraviolet is about 250 
rices as great as that of the conventional photoelectric effect in the visible en 
near UV. Thus, since a vehicle traveling at 500 km is essentially receiving 
unfiltered solar radiation of loo vavelength, one cast consider a possible 
"chargingiup" of the netal due to the loss of photoelectrons from the surface. 
This charge can theoretically rise to a high voltage, depending on the wave- 
length and intensity distribution of the incident radiation. Such a charging-up 
could influence the telemetering or other electronic functions of the equip- 
ment in the vehicle. Also, it is known that short vavelength ultraviolet causes 
deterioration of a plastic surface. This could fog plexiglass and dacage mb- 
bwlike nateriais- Present data are inadequate to evaluate this effect sioply 
because we do not know within several factors of ten the solar Intensity above 
the atmosphere at wavelengths below 1500 Angstrom Units end we believe that 
design purposes can therefore not be satisfied. 

The effect of atmospheric conposition at 500 km is difficult to assess. 
There might he' heating of the vehicle to contend with, due to recombination of 
atoms on the surface as -veil as inpacts with other atoms and molecules. 
Such a heating effect would be super-imposed on that due to solar radiation 
and would act even at night when the vehicle Is shielded from the sun by the 
earth. Since solar ultraviolet and X-ray radiation Is part of the total picture 
of the integrated interaction of the sun and :he earth's atmosphere and data of 
this kind are extreaeiy scarce the measurements of these variables at vehicle 
altitude would be unique. These measurements would give us information as 
to the physical mechanises operating In the ionosphere and delimit in an 
essential fashion thecionospheric functioning by giving us a better understand- 
ing of the nature q£ atmospheric ionization. This would assist in the forecast- 
ing of ionospheric propagation and could contribute toward the solution of che 
satellite communications probity 
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(d) Approach 

Ac the present time, there are two twin areas of research: 

(1) A laboratory investigation of the effect of collisions of 
particles, atoms, molecules end ions on solid surfaces (sputtering) conjoined wit 
the effect of recombination of atonic species on solid surfaces. 



Primary in this rasearch will be the problem of developing 
ultra high vacuum ebbs spectrometer tubes for study of the effect of ion 
bombardment of surfaces. Such a tube would require suitable cosmonaut parts, 
valve sealants, tubing and pumps to obtain this vacuusi. This is necessary to 
duplicate in the laboratory pressures at satellite altitudes. The feasibility 
of this development has slready been established by in-house work. About half 
of this is finished, leaving principally design engineering. 

Different techniques, among then molecular beams, will be 
used for the acceleration of the non-charged particles on receiving test 
plates the nature of which will ba determined by vehicle design. In particular, 
the effect on Eatals sill be examined. The plates will be tested by a variety 
techniques, microscopes, etc. ( for possible damage due to momentum trans- 
port (sputtering). 

(2) Solar ultraviolet and X-ray study — The goal set in this 
research is the raeasureaent of absolute intensities of the solar spectrum 
fron 1500 Angstroms down to a few Angstroms, This program is divided into 
three phases, laboratory investigations, measurements of solar intensities 
in rockets and finally, construction of the satellite instrumentation by mini- 
aturization of rocket instrumentation. 

This region of the spectrum is relatively unexplored; hence, 
a whole new system of monochronators, sources end detectors must be con- 
structed. First, there must be the calibration against a pricary detector, 
thermocouple not celerimetric. These secondary detectors must be reliable 
and reproducible. In type, "they nay be dependent upon the interaction of 
radiation with a filling gas or on the effect of radiation upon a cathode. 
Therefore, laboratory work will ha needed to select adequate detectors. 

The monochrooators to be constructed are unique in design 
and rather elaborate in the equipment necessary to perform the desired calibra- 
tion. They have already been designed and are presently under construction. 
To put thea into actual- operation will take an extensive period o£ working-out 
of the manifold details and problems involved. 



itruction of detectors will be to a large t 
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Because the Interaction of natter with radiation in this 
region is as yet little understood, the objectives can' only be reached by 
an extensive deepening of our insights into the nature of these processes.- 
For example, a predicted phenomenHs that of photoconductivity effect. This, 
when wre fully investigated, nay yield a possible secondary type of detector. 

The process of building suitable detectors can only go on 
aimulateneously vita this type of exploratory research. After the laboratory 
phase, the instruments will be flown in Aerobee-Hi rockets to measure the 
radiation intensity above the earth's atmosphere, Ihe number of flights 
Accessary will he at least sic, possibly increasing to eight or nine depending 
on results. 



(b) This task will be accomplished through a combination of "ln- 
housa" and contractual effort. Currently the following contracts are in 
effect! 

(1) - AF 19(604)-1894 - Ten?le University > 

'(2) - AF 19{604)-1908 - Oklahoma A and H 

(3) - AF 19(6G4)-1901 - Smithsonian Observatory 

(4) - AF 19{6Q4H892 - Stanford Seseerch Inat. 

Ho other contracts are contec^lated at the moment. 

(c) The objective of this task is to determine the possible hazard 
from meteoric bombardments to a vehicle above the earth's atmosphere and 

to provide data as to the Spatial distribution, size, composition, and velocity 

of micrcmeteoric matter. 

Requirement., and/or . justification 



The hazard from meteoric collision with a body essentially in inter- 
planetary space, unprotected by the earth's atmosphere is not very well 
known. The probability of collisions intense enough to destroy the vehicle 
or affect its operation is very important in the design of a protective 'fcetec-r 
butter" to insure proper operation of the vehicle. These meteoric collisions ■ 
may re6ult in dangerous surface erosions affecting heat exchange properties 
and optical windows. Stability, temperature control, reliability may all be 
influenced by meteoric bombardment. 

Information regarding the influx of meteoric material into the earth's 
atmosphere has been collected by the following methods: visual observations, 
photography) radio reflections from meteor trails, and telescopic observa- 
tions. From such studies and measurements, Che diurnal and seasonal variations 
in the influx of sporadic meteors, velocities and radiants of shower meteors, 
velocity distribution of sporadic meteors, mass distribution of meteors, and 
spatial density of meteors have been determined. These measurements give 
a value for the rate of influx of interplanetary material into the earth'B 
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atmosphere of 5 x W gm per. day. However, these ground-based methods are 
limited and a grave anomaly, of importance to the ARS; exists. Since the 
visual and photographic methods ere only sensitive to meteors of visual 
magnitude f5 (10"2 grams mass, 10 11 ergs energy) and the radio and telescope 
methods to visual magnitude of the order of 48 (mass x 10* 4 gfl» energy 
6 x 10 5 ergs), information derived from these methods regarding meteoric particle! 
with mass leas than 10"^ gm is seriously lacking. These smller particles are 
far more numerous and therefore have a high probability of encountering a vehicle 
above the earth's atmosphere. 

The anooaly oa the influx of interplanetary natter 'arises from vari- 
ous indirect measurements of the fine interplanetary matter. These measure- 
ments include determination of the density ai matter in the zodiacal cloud* or 
the interplanetary dust cloud, by'S. C. Van de Hulst and C. H. Allen; measure- 
ments of the nickel content in deep sea ocean sediments by H. Fefctersson and 
H. Rcts"b; and initial rocket soundings from V-2 and Aerobee rockets. These 
measurements indicate a rate of accretion of interplanetary natter by the " 
earth as high as 5 x 10 10 gm per day, up to a factor of 10* times higher than 
predicted from regular methods of observation. It seems, also, that this 
high rate of influx nay be necessary to explain the presence of the E region 
ionization during the night. This higher rate leads to a'probably encounter ■ 
for visual magnitude 15 (energy lO 1 ^ Bev) of one hit per square meter per" 
second. Such impact rates are significant for a vehicle with a required life- 
time of about a year. These inpact rates cay possibly be further increased 
by a factor as great ea 10^ to 10^ if geomagnetic focusing of costnic dusc 
particles, suggested also by $♦ ?. Singer, was detected experimentally. 

From the standpoint of IRS, the hazard to space vehicles in an inter- 
planetary environment seems closely dependent upon the effects of inter- 
planetary matter, as well as such other factors as cosmic radiation, atmos- 
pheric drag, and energetic solar radiation. On the one hand, relatively large 
impacts nay rasult In penetration of the vehicle surface and subsequent de- 
struction of important equipment, affecting the usefulness of the vehicle, 
while smaller impacts would r^ult in an abrasion affecting the usefulness of 
lenses and photosensitive surface areas, etc. 

It is therefore necessary to determine the probability of collisions 
with interplanetary particles as a function to time, and the effect of the indi- 
vidual collisions on the vehicle in order to determine design criteria for ARS. ' 
These requitemente may be fulfilled by a measurement program involving 
high altitude rockets and satellite type vehicles, and direct laboratory studies 
of high speed impact interactions, Related studies that would support direct 
probing methods are also of interest in order to afford a higher degree of 
validity to the experimental results. • 



leriments ana laboratory 
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(l)' Determination of the influx of neteoric material by 
rocket espetfaneKtB 

■ ' This includes the design and construction of equipment and 

launching of rockets containing this equipment for the detection of meteoric 
material. The equipment for detectiEg aeteoric material Mill operate on the 
principle of detecting the vibrational energy generated upon iapact. This 
apparatus includes piezoelectric accelerooeter; an amplifier, and a tele- 
metering system with its associated ground-based receiver-recorder. Aero 
bee and/or Hike-Cajim rockets siU he used to carry fiat the program. It is 
important that a stati r tically vslid sample of meteoric material be obtained 
for final design of the ARS. 

The prpgran of research for directjrocket probing of inter- 
planetary matter involves first the design and development of a basic 
piezoelectric accelerotteter capable of measuring the apatial distribution ■ 
and mass of interplanetary particles. Such equipment has been used by 
Prof. Bohn in 1949 and yas used again during 1955, Hence, only minor devel- 
opement and calibration methods are required prior to construction of the 
basic unit. Such equipment is sensitive enough to detect 'particles of visual 
magnitude 25. Approximately ten" to twenty detection units will be built on a 
seoi-nass production basis. Approximately five to ten successful experi- 
sental firings from Eollenan Air Force Base using Aerobes roefcets a^ 
required prior to establishing a veighted statistical figure for the intensity 
and probability of a particle impact with a vehicle. About five successful 
firings at a high latitude would he required to establish the extent of a latitude 
dependence particularly by saall oeteoric particles. 



It is expected that cbvelcpaent sbrk in the rocket phase of 
detection of meteoric material will aid greatly in the development of equipment 
of a similar nature to be included in the early oribicing and non-orbtting 
ASS test vehicles. It is important that the apparatus be designed with a high 
degree of reliability; yet be lightweight, end have a low power requirement. 

(3) Theoretical and laboratory studies and high speed 



Essential to the measurement of interplanetary natter is a 
knowledge of the relation of the intensity and frequency distribution of the ac- 
coustical energy generated by high speed meteoric impacts to the mass, the 
mass density, and the velocity of collision with the meteoric particle. There- 
by, the surface erosion and the distribution function of meteoric material in 
space may be determined from the ARS measurements. Polished plate experi- 
ments on rockets that may be recovered will yield some information, but high 
speed impact measurements in the laboratory for the study of collisions of 
solids vlth gases and surfaces are required to Support this subtask. In addi- 
tion, optical and radio measurements of meteor influx and atmospheric inter- 
actions will also assist in the direct experimental studies, 

?1 
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High speed impact studies of particles with surfaces are pos- 
sible at this tine only by a method using shaped charges, since only by this 
means have particle velocities comparable with meteor velocities been gener- 
ated in a laboratory basis. The physics of high speed interactions is not well 
understood, and experimental measurements at velocities up to 50 to/sec are 
highly desirable. Even then, it ia difficult to predict the degree o£ success 
of this technique, but this approach is presently available at relatively low 
coat. Because the energy density df the impacting reactions may be as much 
as a hundred tim greats? than previously observed, considerably different " 
effects than theoretically, predicted are to_ be expected. 

(4) Theoretical studies 

This subtask is concerned vita the correlation and application 
of various data applicable to the problem of determining the hazard from 
interplanetary natter upon B$, Where possible, information from shock tube 
studies, radio and optical meteoric studies, investigations o£ meteoric craters, 
deep see ocean sediments, aicrochecical analysis of rare gas constituents, 
etc. , that contribute to the overall problem of the determination of the hazard 
from interplanetary matter will be considered. In this manner, the reliability 
of the information, derived from the direct experiments! program may be . 
further evaluated. 

The primary emphasis of the approach of the 4 subtasks, there- 
fore, is the determination of the spatial distribution of interplanetary matter, 
the size distribution, end the mass density of this material, and thus with 
suitable laboratory studies to be able to predict the probability that meteoric 
material may penetrate a given thickness of satellite skin per unit tins, and 
the rate of erosion per unit area for a surface exposed above the earth's atmos- 
phere. An improved understanding of the physics of hypersonic iaterac&ons in 
the velocity tangs equivalent to an energy of 50 to 1000 electron volts is also 
of importance. 

The rocket program for detection of meteoric particles would 
require approximately ten successful rocket flights up to altitudes as high as 
150 km before sufficient data to make a satisfactory estimate c£ the rate' of 
influx of interplanetary matter. It should he stressed that ten successful 
flights corresponds to a total measuring time of. about a quarter of an hour 
above altitudes of 50 km. {Measurements below this altitude would be contam- 
inated by terrestrial material) , From considerations of the normal difficulties 
experienced in past experimental programs using high altitude rockets, prob- 
ably instrumentation for fifteen rockets, will be necessary. The estimated 
cost of development and construction. of this instrument is 60H to 100M based 
on cost of 5M per instrumentation. The cost of rockets for this work based on 
30H for a single Aerobee rocket would be 450H for 15 Aerobeea. However, 
since the meteoric detection equipment may be used on a Nike-Cajun rocket 
system, also, the overall rocket cost is expected to be much lower than.the 



"II » 
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estiaate using Aerobee became the Hike-Csjua system when it becomes avail- 
able would cost less than half as much as an Aerobes. 'The fund requittmecta 
however, are based upon rocket requirement* using Aerobaes. 

Upon availability of an ARS vehicle aa a platform for the measure- 
«nt of Kteoric particles, e relatively large sampling. time forsaking measure- 
ments of interplanetary oatter-vill be available. It is therefore of importance 
that meteoric detection equipment he mounted en such an early test vehicle. Such 
equipment Bust be very reliable and capable of operation over a long period of 
tiae, while its weight should he kept to & minimum. The development of equipwnt 
for the AES is estimated to cost 5QH over a two-year period, while' flight 
and rocket testing would involve an additional 40H. 

The program on research on high 'speed impact phenomena will 
be based on studies' using shaped charges, and also investigations of dynamic 
interactions of meteoroids in the atmosphere. The estimated cost of the 
initial phase o£ -this work is 80H over a two-year period. 

3. (a) T*39793 • Atmospheric Density Detemination at Altitudes 
flf'Arelfical Earth Satellitee_ v _ 



(1) A? 19C604J-1871 - University of Michigan 

(2) A? 19(6Q4)-1B90 - Dniveraity of Hichigan 

(c) The objective of this task is to obtain felisHe values of atcs 
phetic density, pressure and kinetic ten^erature between the altitudes of ZOO 
to 400 niles. 

Requirwnqnt. and/or Justification 



The primary objective of this task is to obtain reliable values of atnt 
pherie density, pressure and kinetic temperature in the vicinity of 200 to 400 
miles altitude, the altitude of a proposed satellite syetea. Theee data are 
needed in solving various problems on the design of the AES vehicle. Some of 



1. What altitude mist be maintained by a satellite vehicle of specified 
size end shape in order -that the atmospheric drag he sufficiently small to per- 
mit a minimum specified life time of the satellite, 

2. How does ten^erature rise on the skin of the satellite vehicle due 
to aerodynamic heating (friction between itself and the molecules of the atmos- 
phere) vary with altitude below 400 miles altitude. 
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orbiting altitudes. The present estimates of the magnitudes of these properties 
ire quite uncertain. Pressure find desnity laay be in error by factor, of 100 or* 
1000 at 350 siles altitude became tbajJ are based on extrapolation of values at 
100 mile* and on unconfirmed theories. Extension of measurements to 200 
miles or 250 miles altitude would greatly improve the reliability of extrapola- 
tlca to 300 miles, while measurements at 300 miles would be even better. 

the taakUnvolves the study and implementation of two basically dif- 
ferent methods for obtaining the necessary data. The first sathod involves 
the direct measurement of the drag force on a sphere falling from great alti- 
tudes after its ejection from a rocket. This method is of spatial interest 
since it is the drag force on the satellite which ultimately determines Its life 
'Results of this measurement are free from effects of contamination from the 
rocket. The limitation of this method lies in the fact that the sphere oust 
fall from an altitude of 10 to 20 percent higfier than that for which the drag 
data are desired. 

The second cethud for obtaining these data involves a selective 
ionization gauge for measuring number density of particular constituents as 
veil as total number density.' This method in principle ray be used to the 
paak of rocket trajectory but is adversely affected by contamination from the 
Bother rocket. Various outgassing and ejection techniques under study will 
minimize this limlation. 

A secondary objective cf this iask is to develop the necessary tech- 
nics and devices for measi'iiyg prs*$Si'(re, temperature and density from 
ABS test vehicles. This phase depends in $%?z apoa the success of the pri- 
mary objectives, although t&£ efl*aditi<j<9S iat oytgaBsing are sufficiently dif- 
ferent to materially simplify ths acffisjUs&aas q£ this objective. 



At this writing, the task appears to involve eight steps. 

(1) Feasibility study of two proposed mathods for measurj 
the required parameters.- 



The feasibility of two methods for the aeasureuent qf atmos- 
pheric density, pressure and. temperature are being explored. These methods 
ara (1) an extension of the falling sphere experiment and (2) the ionization 
gauge experiment currently being employed up to altitudes of 75 to 100 miles. 

The present falling sphere experiment involves the ejection 
of a sphere from a rocket at high altitudes, and the measurement of the drag 
force of the atmosphere on the sphere as it moves though space. (It may be 
ejected anytime after the end of rocket powered flight and hence will rise to 
a peak slightly lower than that of the rockat. 
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The sphere contains an accelerometer which measures 
drag acceleration as a function of time to IX accuracy, independent of orien- 
tation. The sphere also contains a radio transmitter which relays the acccl- 
*ronet3r signal to a ground recorder- The double integration of the total 
acceleration yields sphere altitude as a function of tints to a reasonable ac- 
curacy for high angle flights. An independent complicated analytical reitera- 
tion method fields sphere velocity and altitude versus time independently. 
the determin; ion of atmospheric density depends upon a knowledge of drag 
coefficient be the macn numbers and Reynold's numbers experienced by the 
sphsre. These values of drag coefficient have been measured in ballistic 
ranges and hypersonic wind tunnels. 

Tae present ionization gauge experiment involves the meas- 
urement of ion current from, ionized air molecules on one or are chambers 
on the surface of a roctet. The knowledge of ait pressures around conical 
surfaces with known orientation to the air stream leads to a value of anbient 
pressure and to temperature if the relative velocity of com £o air is known, . 
This sytea requires acme Sine cf tracking for high accuracy although inte- 
gration of pressure! and tcjgpwafcare values results in approximate altitudes. 

Extending tite sphere experiment to higher altitudes involves 
Increasing the area to mass ratio:, of tie sphere, shifting the range of the ac- 
celerometer to very low values (this essentially eliminates its use at higher 
accelerations, corresponding to lower altitudes). The system does not work 
at or near zenith since the velocity is too low (approaching sero for a verital 
flight) for drag to he measurable. 

The extension of the ionization gauge method involves 
three main steps: (a) Adapting to rocket use existing ionization gauges 
designed for ver low pressures (Alpert type) ; (b) eliminating the effect of 
contamination of the measurement from rocket outgasstng by housing the 
gauges in a separate thoroughly oatga3Sed body which will he spring ejected 
from an evacuated cavity at high altitude; (c) Eliminating the uncertainty of 
molecular dissociation by making the gauge sensitive to only one or two 
specific molecular species through simple mass saectroaeter techniques. 

The feasibility study of the use of these methods at high 
altitudes is currently under way and involves a study of (a) the theoretical . 
limitation (b) inherent sources and estimates of errors (c) engineering diffi- 
culties (d) space and weight requirements (e) estimated cost per flight. An 
analysis of these studies will determine which method has the better chance 
of success, hut at present it appears that both should be tried. Perhaps both 
nay be flown simultaneously ia each, rocket vehicle. 

(2) Design and construction of preliminary models of 
equipment fo r, one or bot h m et hods 

' This step of the task involves the design and construction ot 
the equipment which is expected to be flown in the initial series of rocket 
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flights. This step may include wind tunnel tests or rocket flight tests of speti'' 
ic portions of the total Instrumentation for the method, as veil as the final 
packaging of at least two lets of the equipment for the rocket flights of each 
of the twoaethods. 

(3) Initial rocket flights of the equipment for one or both method? 

This step includes the field operation involved in preparing 
the equipment for actual rocket flight together vith the necessary operation of 
the rocket flights for ssch method. The preparation for tso flights is insur- 
8SC6 against rocket or other failure during the first flight. 

(4) Evaluation of flight perforjsance and necessary redesign 

of equipment _ L jif i ;i] 

This step involves the detailed study of the telemeter, record 
of the flight to determine the performance of the various parts of the measur- 
ing equipment, as vail as the transcription of recorded data to usable form for 
computation of the required atmospheric parameters. Deficiencies in the per- 
foraance of the equipment detected hy the record are then to be removed by 
suitable redesign. Because of -the urgency of the program, najor portions of ' 
the equipment should already have been constructed at this point for the series 
of data-gathering flights and it will be necessary to take the chance of having 
to modify sese.of the components at this stage of the task. 

(5) Major seriesof data, gathering rocket flights 

■ This step of the task involves the flying of three to ten sets 
of instrumentation for density and or pressure msasureeeats in special 300 
Bile altitude rockets presently being designed for fifCRC or in non-orbiting 
ASS Weapons System teat vehicles or both. Contact will be made with the 
ARS Weapon System office to obtain space in these test vehicles, if the first 
three flights indicate sufficient self-consistency the balance of the data 
gathering flights can be cancelled. 

The special 300 mile altitude rocket is a multi-stage system 
made up of existing rocket components, i.e., Cajun rockets and Hike boosters. 
An engineering study presently contracted, for will result in engineering draw-, 
ings for the necessary fins and coupling devices and nose cone necessary to 
combine the propulsion system into an atmospheric data gathering rocket system 
capable of carrying 40 lbs. of instrumentation to 200 -300 miles. Upon 
completion of this 'engineering study, engineeriag drawings will be available 
from vhich the necessary parts and propulsion snU3 may be built and purchased 
at an estimated cost of $20,000 per rocket system. 

(6) Analysis of data and preparation of revised atmospheric 



This step of the task involves the reading of telemeter 
records, the computation of the values of the atmospheric parameters, and 
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the coapilation of these data into consistent atmospheric models. This step 
ii not necessarily limited to follow step (5) chronologically, but vill 
follow each rocket flight froovbich asable data results. 

(7) Repackaging , of equipment "for test satellite vehicles 

This step involves the electrical mechanical redesign of the 
equipment used in the rocket firings of step (5) or planned In steps (1) and (2) 
to make that equipment suitable for gathering desired atmospheric data from 
ASS test vehicle, 

(S) Installation and flight of density and pressure measuring 
■ efluipmant. in. satellite vehicle 

This phase involves the field operation of a program for 
measuring atmospheric density and pressure at orhital altitudes of satellite 
test vehicles, and would be followed by a teappllcetion of step (6), 

4. (a) 1-39794 - Thermal Station Program for &$S 

(b) Ihis task will be accomplished through a combination of "in- 
house" and contractual effort. Present contractor is the University of 
Colorado under" Contract AF 19(6Q4)-1899. Additional contracts are coates- 

(c) The objective of this task is to measere the intensity of 
irradiant heat sources above the atmosphere, 

The radiation environment is one of the external conditions 
which may grievously affect the period during which information can be ob- 
tained from an oribiting satellite. 

To be operational, the design of the -satellite must be engineered 
so as to maintain within pre-detemined limits the temperatures of vital .con- 
munication components, such as electronic units, batteries, etc. If and yhen 
nuclear sources are used for power, then the'excese energy must be radiated 
away from an external heat exchanger; its design requires a knowledge of the 
radiation exchange environment. 

The temperature of a satellite in orbit at given times and places 
can be calculated. Required for these calculations are a knowledgeof the in- 
terstellar heat sink into which it fcs radiating energy — thus cooling it -- anc 
a knowledge of the intensities of the thermal fluxes which tend to warra it. 
Estimates of the equilibrium temperature of the satellite can be verified only 
rithin the orbiting satellite. Under the worst condition the 
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temperature within the comunlcation equipment may cause it to fail before 
any information is received, A slightly more favorable but undesirable con- 
dition would be a premalutt failure of cosromcation, (thus, should the ab- 
sorptivity—equal to enissivity—of the skin of the satellite change while in 
orbit, the equilibrium temperature of the satellite might differ drastically 
from that calculated on the basis of design specifications.) 

She objective of this task is, then, the developoent and testing 
of devices adequate for the measurement of the three irradiant sources- 
direct solar energy, solar energy reflected jointly from earth and atmosphere 
(I.E., albedo) and earth eaisaivity (in the infrared) -and the flux fron a 
satellite itco interstellar space. 

It is proposed that flux measuring devices should be installed on 
the earliest test vehicles so that flux neasuremsnts cen be obtained so long as 
cmoinication with the satellite is continued. Should caESunications then 
cease, and should the thermal, fins measurements seriously disagree with the 
values in the design calculations, at least one source of possible trouble should 
be identified. 

During the development and testing of the devices for measuring 
the three sorts of radiation, balloon and rockets equipped with these devices 
will be flown. As scientific by-products of the testing progran, sons con- 
firmation of current estimates of the intensities of the three sources will be 
obtained. Our present information on the radiation environment is next 

Reliability of Present Estiaates of the Solar Constant and 
the Albedo and Infrared Emission of Earth glus Atmosphere 

a) The solar constant is believed to lie between 1.946 and 2.05 
grao calories centirater * 2 ninute _1 , a deviation of 31 fron cha E&an of 
2.0 ga cal en* 2 rain^i^S watts meter * 2 j. 

b) For this discussion, the tern albedo applies to the solar 
radiation reflected directly from the earth's surface and ocattered and reflec- 
ted frca the atmosphere with its content of clouds. From point to "point in the 
orbit of a satellite with orbital distances as now stated the albedo will be - 
highly variable. Deviations nay be expected of at least plus or minus 20 - 30 
per cant from the mean value of the albedo which may be taken as lying between 
36-56 per cent (I.E. approxlaately 36-56 per cent of the solar constant is 
diffusely reflected or scattered back from the asrth). 

c) The infrared emission of the earth may be estimated by 
theory. Current estiaates for the various eoites of latitude obtained by 
deduction may well be in error by 20 to 50 per cent; on the average energy 
to about 32 per cent of the solar constant is diffusely emitted as infrared^, 
radiation from the unit consisting cf earth and atmosphere. 
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(d) Approach 



(a) Total radiation from 0.27 to 2.7 microns (By "total" 
is a single detector which integrates the energy in the specific spectral 
region non-selectively — i.e., recording to heating value, not by nuwber 

of photons.) 

(b) Total radiation from 4 to 20 microns. 

(2) The design, development, testing and calibration of 

teiqierature sensors. 

(3) Considered, but at present neither planned, funded nor 
contracted, would be the study of the teEpereture of a $odel of the satellite 
in a simulated radiation environaent in a test chanber in the laboratory, or. 
balloon-borne to an altitude where the air pressure approxltaates tea cillibars 
(ebout 100,000 feet). 

(4) A subtask within scope of this task, but deserving 
separate discussion will result in new techniques, design experience, and data* 
ieportant to ARS as vehicles for reconnaissance. This subtask is amplified 
specifically in Section II, Activities in "(A) Activities -Infrared Background 



II. Activities 

(1) Activities * ...General 

The statement of the task my be amplified by noting 
that the satellite in its orbit will be warned by energy froa sun and froa 
earth and cooled by radiating energy outward. Its native temperature will 
vary between upper and lower limits determined by intrinsic qualities (skin 
absorptivity and emiesivity for various parts of the. spectrum from ultraviolet 
through far ultraviolet and the heat capacity), and the trajectory (portion of 
period of orbit when irradiated by Gun plus earth, or in the eei-'pse shadow 
of earth whe: irradiated by earth emission only; and the distances froci 
earth at apogee and perigee, and whether these occur in sunlight or in shadow. 
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Further, .it is probably that various other sources of heat 
may he added as the development of the satellite proceeds from the preliminary 
phases of design construction, and test to the more sophisticated, complex 
designs. For exan^le, possibly a fission reactor may serve as source of 
power for attitude control and for electronic equipment. The introduction of 
such a heat source will con-plicate the engineering considerations because the 
efficiency of the removal of &e excess heat will depend on the thermal en- 
vironment of the heat exchangers. 

(2) Activities^-- Model Study. 

A possible activity which, as noted above, hes not passed 
beyond the discussion stage, is that of the Mjjdel Study for obtaining approxi- 
mate values o£ the equilibrium temperatures under working conditions a 
simulated satellite might be studied. By appropriate choice of the model, 
which would incorporate such devices as quartz windows inserted into the 
sphere, probably supplemented by isolated beat - detecting receivers, it is 
probably that significant information could be obtained. Such a model could be 
tested in a 'Stratospheric Chamber" equipped with appropriate radiant heat 
sources. Or, the model satellite could be carried by balloon to high altitudes 
—about 100,000 feet where pressures approximating 8 ma Eg. 'would 
ainimiie coavective cooling. 

, In finch studies numerous experiwntal details would 

' have to be carefully watched. For the receivers consideration would have to 
be given to the absorption of radiation by the receiving surfaces ("blackness" 
to different spectral regions to the "color temperature" of the radiant flux), 
also to the conditions for the conductive removal of heat, and to the necessary 
precautions against co&vective cooling, since in the satellite at orbital 
altlttudes there would be no convective cooling. 

Departures from anticipated temperature by the satel- 
lite in its early history would be reason to look for unique influence — heating 
by collision with meteoric matter, shortcave radiation .with more than the ex- 
pected intensity of genua radiation. 

Such a model might lend itself to experimental work in 
the design of a satellite to be powered by a fission device. 

(?) Activities -- Design and development of the temperature 
and radiation sensing equipment 



It Is recognised that measuring the temperature of the 
skin and of the important points within the satellite in order to confirm the 
adequacy of the design is primarily the concern of the contractors. However, 
the themal flux sensors and the temperature sensors both will most likely 
be built around thermistors, hence, for reasons of design efficiency they 
would be parts of a common system. All thermal flux devices have high 
temperature coefficients, and the design will require a reference standard 
- for absolute temperature determination. 
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It has been noted the type of thermal flux detector used 
should be "total" and 'ton-selective." As distinguished from photo-conductive 
detectors, the preferred type would be the "temperature" detector, I.e., the 
absorbed energy la measured by temperature change using a thermocouple or 
a thermiater or equivalent. 

Hence, the development and testing (including calibration) 
of the radiation sensors involves the use of the same accessory electronic 
equipment for inlawing information to the telemetering system as would 
be used when thermistors are employed for obtaining temperature data within 
the satellite. A minor activity frcm the viewpoint of both Ban-hours and 
dollar costs, is therefore involved adding the responsibility for development, 
testing and calibration of the temperature sensing devices to the identical 
responsibilities for the devices for measuring thermal flux. 

Timely and detailed reports of progress on this task will be 
provided so that designs of the temperature sensors and accessory electronic 
equipment will be available to the prims contractor for his use in instrument- 
ing early test vehicles. 

Approximately six aonths have passed since Contract . 
A? 19(604H899 for §40,000 was awarded to the University of Colorado for 
work on this task. Relativily good progress has been made in the design of 
coapaet lightveight transistorised thermal flux detectors available soon for 
testing in high altitude balloon flights. However, for quantitative thermal 
flux csasureosnts one- accepted technique is alternately to expose the radia- 
tion sensor to the thermal flux to be measured and then to view a reference 
standard or flux (a black-body) determined by its absolute temperature. It Is 
the development and testing of these assemblies of components which will 
daoand the najor effort. 

(4) Activities — Infrared Background Studies 

In reconnaissance "vision" is involved. With the eye as the 
detector, the significant handwidths used in vision "are 0.4 to 0.7 microns. 
'Vision" in the ultraviolet involves a detector in the range 0.2 - 0.4 microns. 
In the infrared, "vision" comprises wavelengths from 0.7 to 25 microns. It is 
obvious that "vision" is the discrimination of an object viewed with a given , 
bandwidth against a "background" also "seen" by the detector. Further, radia- 
tion scattered toward the detector by material between the object and the 
detector obscures vision (cf. visibility through fog). 

Reconnaissance by use of far infrared introduces another 
factor not unlike the scattering effect' in visibility through fog. That is, th: 
radiation from the object and its background will be veiled by the energy emittt 
by the strata of atmosphere between object and detector. In the region from 
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4 to 24 microns knowledge of temperatures, spectral emiseivitiei (squal 
^sorptions) of the specific gases of the atmosphere, are required, Hcih is 
known about the pressure dependence of Che absorption but- easy calculation is 
not yet possible. 



(1) The design and construction of a far-infrayed spectrom- 
eter to be borne aloft by balloon capable of measuring the terrestrial thermal 
flux, spectrally resolved froa k to 24 microns, etc. The ¥ork to be 
contracted. 

(2) Design and construction o£ balloon borne equipment t« 
measure attenuation of th.% infrared solar flux in the region of 0.8 to 9 microns 
at various altitudes froa 5,000 to 100,000 feet, with sun at low altitudes to 
increase the path- length through the atmosphere. The work to bs contracted. 

Theoretical: 

(3) The thermal emission from model atmosphere corres- 
ponding as closely as possible to the terrestrial atmosphere sill be calculated 
using the latest available and suitable modified laboratory transmission 
fuactifins. The emission vill be c(E>uted for various heights to be later 
specified in the atmosphere. The work to be contracted. 

Possible contractors, and the possible Principal 



Johns Hopkins University, Prof, John F. Strong 
University of Utah, Prof. J. V. Hales (uitH Prof . 

H. Blaasser, Consultant, Scripps Institute of 



- Aerotronics, .Glendale, Calif,, Dr, Gilbert ». Plass 
University of Colorado, Prof. B, S. Rense 
University, of Denver, Mr. David Hurcray 
Ball-Sros. Research Institute, Dr. David Stacey 

W Activities - Byproducts Directly. Applicable to ARS 

The main groups of by-products of the program of work on 
the Thermal Radiation program may be anticipated for ARS, One group is the 
reduction in the uncertainty In the three sorts of radiation Intensities 
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noted as importact ** the solar constant, the albedo associated with various 
physiographic features of the earth (bath the ear.th surfaces itself and cloud 
cover meteorologically and physicgraphically determined) , and the infrared 
emission. During tha testing of the thermal radiation sensors during ballon 
and rocket flights date will necessarily accumulate vhich nay reduce the 
error in present estimates of the intensity of these radiations. 

The studies undertaken daring the assessment of the radia* 
tion environment o£ the satellite will produce new knowledge about the ener- 
getics of the planet earth and its atmosphere. The new knowledge, as well 35 
the sensors and accessory equipment from the task on thermal environment, 
will be of advantage to the contemplated Heather Reconnaissance Project in 
the event that is undertaken. Herd end faBt .lines cannot he drawn separating 
the work on thermal flux sensors from the work on the sensors which could be 
used on the Heather Reconnaissance Project. To the extent that work on this 
task (T-39794) advances the work on the Weather Reconnaissance rroject, 
this later progress may be considered a by-product. However, under the 
Weather Reconnaissance Project would be required the production of sensors 
Specifically adapted for installation in aircraft, and following the flights, 
reduction and study of the data. Such work is not contemplated in the budget 
proposed for this task. 

5. (a) Task 39795 - Rac k e t and Instruaantation Support 

(b) This task will he accomplished through a combination- of "in- 
house and contractual effort. The type of effort required by this task is 
being carried on by AFCSC under GfiD M659. In P-7659 several contractors 
have been used and have attained a competence in their respective areas 
(See Approach) In view of this. competence, many of the same contractors will 
be used to accomplish the objectives of this task. Contesslated contractors 
include: 

1.) Aerojet - General Corporation 

2.) Wentworth Institute 

3.) Oklahoma A and H 

4.) Sew Mexico A and H 

(c) The task objective is to instrument and launch research rockets 
in support of the objectives of the other tasks in -this project. 

Requirement and/or Justification 

The requirement for this task is delineated in the approach of each of 
the other tasks of the project. 
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The instrumentation and launching of research rockets require 

(1) The provision of vehicles and launch facilities suitable 
to each experiment. * 

(2) The instrumentation of the cose cone. This effort may 
vary from simple attachment to the rocket to adaption 'of the experimental 
equipment to the vehicle and Its support instrumentation, 

(3) Collateral instrumentation for tracking, telemetering, 
range safety, data recording, parachute recovery, special sequencing and 
cocraaud of experiuests, orientation of flensing devices (biaxial pointing con- 
trol) and ochers. 

(4) The provision of suitable ground data recording equip- 



Tedmiques and procedures have been established under GRB 
P-7659 to accomplish the desired results in the Ebove areas of effort. In 
order to ?>eet the requirements of the other tasks of tfiis project, the same 
techniques and procedures vill be followed under this task. In particular, 
the sacs contractors and facilities will be used, where applicable, and coordir 
tion vita necessary test facilities vill be carried out in the sas» manner as 
under P-7659* 

In order to efficiently and effectively rake use of systen test 
vehicles close coordination will be established uitk the prime contractor. 
Such liaison is necessary'to adapt the experiment to systes test vehicles 
from the standpoint of size, weight, available telemeter, pever, etc. 

d. Other Information 
Hot applicable 

e. Background History 

System Requirement No. 5 dated 17 October 1955 subsequent letter 
directive from HDD placed on AFCRC the responsibility of providing environ- 
mental data effecting the design and test of ARS vehicles. Studies by che 
Geophysics Research Directorate, AFCRC, the design study contractors and 
the ARS Weapons System office determined that in certain areas the state of 
the art was such that additional data vould he required to satisfy the design 
requirements of ARS. In December 1955 and January 1956 Tasks 76971, 76972, 
76973 and 76974 under Project 1115 were prepared by Geophysics Research 
Directorate, Air Force Cambridge Research Center. These tasks were, 
with certain exception approved by HDD 3 July 1956, This project constitutes 
a rewrite of these tasks under Project 1764 in support of MS 1I7-L. 



it Future Flans 

This project is for the specific purpose of providing environmental 
design data for the Advanced Reconnaissance System, therefore, the various 
task and subtasks will be terminated, with concurrence from the HS 117L 
WSPO, when it is apparent that su££ icient data has been obtained in a particu- 
lar field to satisfy design requirements or to determine a no hazard condition 
to the ARS vehicle and operational subsystems, 

Coaversely close coordinatioa will be maintained with t'he HSPO and 
prima contractor so that new tasks can be timely instituted to meet require- 
ments generated by the introduction of new design conception. 

g. References 

ARDC Systea Requirement No, 5 dxftid 17 October 1955 

Secret Letter HDD to AFCRC sub: SajsscsSt of Advanced SeCanfcia- 
sance System (0) dated 23 -December 1955. 

HS 117L Advanced Reconnaissance 6ystes Development Hen 
dated 2 April 1956. 

ARDC System Development Directive Advanced Reconnaissance 
Systea dated 17 August 1956. 
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(1) 6 trips to Los Angeles and Palo-Alto, Calif, at $400. $2400. 

(2) 3 trips to Chicago, 111. at $125. 375 

(3) 12 trips to Hew York, K.Y. at $40. 483 

(4) Miscellaneous travel 100O 

$4255. 

b. This travel will be essentially to monitor contracts and coordinate with 
other Centers. The requireeents for FY 57 will continue through FY 53 ahd * 
FT 59. 

e. In FY 58 six (6) additional trips to EM1C at $400. each will be required 
to arrange rocket tests. 

d, lu FY 59 twelve (12) additional trips to HJBC or Patrick A?B at $400. 
each will be required for rocket tests on apparatus. 

e. Therefore, for tt 58 P-690-02 



$8000. of P-690-02 funds will be required in the perfomance of 
1-39792 duriag FY 57. Specifically it is eontecplated. 



(3) 3 trips to Philadelphia, Pa. at $50. each 

(4) Miscellaneous travel; $850 
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b. Travel to Holloaan Air Development Center will be performed tn carrying 
out high altitude rocket experiments. Been rocket experiments. Each rocket 
firing requires at least two (2) personnel for a period of a week to ten 
.(10) days. 

c. It U contemplated that aome of the sheped-cbarge experiments may be 
performed by the Pculter Laboratories in the San Francisco area. Research 
on High Speed Impact Fhenemeoa will be coordinated with Rand Corporation 

in Santa Monica. Tempie University in Philadelphia has developed acoustical 
apparatus for the detection of meteoric impacts. 



(1) 2 trips to Los Angelas, Calif, at S400. tic 

<2) 4 trips to Ann Arbor, Hich. at $125. each 

(3) 8 trips toHaDC/S.H. at $400. each 

(4) 2 trips to Chicago, HI. at $125. each 

(5) 8 trips to Hew York area st $40. each 

(6) Miscellaneous travel 

Total 



b. This travel will be essentially to Bonitor contracts and coordinate 
with other Centers. The requirement for FY 57 will continue through FY 58 



c. In FY 58, 7 additional trips to HADC at $400. and 2 additional trips to 
Los Angeles at $400. will be required to participate in rocket data gathering 
flights and aoiiitoring contracts. 

d. In FY 59, 4 additional trips to HMSC at $400. will be required to 
participate in rocket data gathering launchings. 

3. In FY 60 travel will be required a$ follows; 

(1) 2 trips to Los AngeieS at $400. each $800 

(2) 2 trips to Chicago at $125. each 250 

(3) 3 trips to Hew York at $40. each 120 

(4) Miscellaneous travel 300. 

Total $1470 

Therefore, P690-02 ' 

FY 58 9570 

FY 59 7570 

FY 60 1470 
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4. $3,225,00 of J-690-02 funds will be inquired in the perfc 
task T-39794 during FY 57. Specifically we conteoplate: 

(1) 3 trips to log Angeles, California at $400. each 

(2) 4 trips to Baltiaore, Harylattd at $60, each 

(3) 3 trips to Chicago 1 , Illinois at $125. each ' 

(4) 2 trips to Bollotnan ADC, S.H. at $400. each 

(5) 2 trips to WADC, Dayton, Ohio at $100. each 

(6) 2 trips to EAUC, Root, H.Y. at $55. each 

(7) Miscellaneous travel: $300. 



$3225. 



s and b Travel to .the Los Angeles area and to, the Baltimore area ia pre- 
dicted on the assumption that the contractors, at least for the vehicles for 
scientific measurements, will be in either or both areas. Also, at least 
one visit to HDD is contemplated. 

c. Travel to the Chicago area is included on the assinrotion that contractor 
for the tec^erature and radiative transfer sensors night quite probably be 
in Chicago or equally distant froa Boston, Haas. 

<L Travel to Hollcaan ABC loots forward to preliminary testing of lnstru- 
ceat?tioa in the upper atEcsphere by balloons or rockets, or both- 

e^ Travel to WADC and t'o PJBC will be required to coordinate the various 
Canter efforts. ' It is possible that the ouaber listed is a minimusi and that 
more will be required. 

f^ Miscellaneous travel to discuss specific problems vita experts at various 
Universities will be required. 

^ After ti 57 ws anticipate that because of the Increased activity the 
travel requirement will be increased to an average $4*500, per year. 

lu An annual average of $1000. of P-690-03 funds will be required to trans- 
portation of iastruffiaceatioa units during FY 58 and FY 59. 

5a. $14,000 of P690-Q2 funds will be required in the performance of task 
"T-39795 during FY 58. 

(1) 12 trips to SADC at $500. each $6000. 

(2) 4 trips to Los Angeles, Calif, at $400. 1600. 

(3) 8 trips to Palo Alto, Calif, at $450. each 3600. 

(4) ";.4 trips to Patrick AFB, Fla. at $200. each 800. 

(5) Hiscellaneoua .2000- 

Total $14,000. 

r 
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d. Travel to Palo Alto vill be performed for liaison in obtaining technical 
information on use of system test vehicles. 



e. Travel to Patrick AFB Mill be performed for coordination aed participate 
in launching of syaten test vehicles. 




v$-j-z 












k 
























n 


rids" 


1 :.. 


1 »™""<™™'-™'* 


■: QH1TBI1 (JJPRSIECT QWSK □otHfS :• '-, .■■■'". 


2 April 1957 


(U5CUSSIFIED HUE) Geophysical Envlronnent.B«n-!or IRS, HS 117L '' 


'"IT 


1764 




* '• *.'-■ CAUHD1R YEARS / . 


™ '.• ., . 


"30JECT c,:i 


"55 


■ '"Jfi 




11^7 : 








n TOCOHPL 


TASK NS j 


1 O H 




u « 


u J I J 


»u 








; r 


,u 


) 


. 




1 




» 






ARS Environment 


DM • 








" i 


- 






.1 


4 














« . 
















* 


























Solar U.V. and X-Ray 


39791 








■ 


. 


























Intensity Measurement 






3 


4 


-L 


1 








6 




7 


17 


7 










Sputtcrine 










IE 








1 


4 














1 














: -L 




























Interplanetary Matter & Y.ai. 


'W'W 








~h 
























I- 


m;;| 


iiockpt-Hetcor Icaact'Stud 


e3 . 








r 






5 


j 


7" 


7 


1 


7 


7 








TTtfi 


ARS Hctcor Detecting Stud 


es * r 








1 






6' 






1 


5 


' 








1 ' 


1. .! 


'iph Speed Tnoacc Phcnose 










■ *to 






■) 








* 












XT - t 1 1 


. Theoretical Studies' •'■ 










h 






i 








1 












j.= 






































|-f- 


-" - -t lilt" . , ltlt..Jt Doniity 


_332M 








I 


























1 1 


■ In-House Studies 










■ -h 


























_lL 


Evaluation of Two Methods 














1 






















.—AV 


IdSltuT'int.'tton & Rocket ' 


est : 








■ -|. 
















7 










• 


ARS Test Vehicle Pro-rata 




















A 




' 


7 


? 




















■ 


























"-"-j 


::--n-. -'J' :.<r .\r 


_33IS4I__ 








1 


























. 1 


Temperature Sensors 
























* 












! 


Radiation Sensors 




































T 


Background Studies 






































Theoretical 






































Experimental 




















1, 


% 




7 










f • - - 








































docket Support 


W7M 
















Zi 


r 
























































Schedule Key: 






































1 - Let Study Contract 






> 


r*c 


n ell 


B 


nt 








! 


■ 




u: 






its 




2 - Termination and Tech R 


:nt (Study 5i 


(r.c.) 


j 


AfP 


r lis 


Si 


:e 


U 


la 




.) 


- 




r- 


.1 


Id 


a 


4- -- 


2 - Ee^in Tn-house Studies 






if 


res 


i:9a 


45 


,11 


r 


"1 1 


Sit 


I 


- 


ID 


1 


<P 


t 






It - P?"elop™ent Contract A 






3 
















lj 








| 






i 


'W '^. ™ »*«*»>■,■ 


„,*„„,„,«. 


«««. 


















M 


9- 


/? 


<■/ 


«* 





. BiDU/WPOKRAlMX 

qskte« qproject QT«k Doras* 



TOW, 
Total KaopoBer Dollars 



29.0. 
211,120 



.32.0. 
232,960 



Manpower Justif Icntjton Attael ad: 



R&D MANPOWER ANNEX 
nSttTEH QPROJECT □TASK DOTHER 



Taak 3979?. will require th : service: 
fications equaling thosa of GS- 
additional physict$ts«ill be re luired, 



The manpower requirements 
i the basis that three physiei its and 

initial phase at the program du :lng the 

in additional mathematician (GS 11) uill 
" !>e reduced to three <3) through 

this group sin be responsible 'or the otferall piei 

satftllitft progtattt. The applii 

significant experimental labora 

jp by this group also, the pre 

coring of Contractual research 

landled by this teas. It is be 

;ollision theory, oeteor physic and Sthejr basic 
: at least five (5) people. A this tin :, the 
Erst phase of the reges.rch hes been coop >ted. 



1 of eigfit physicists (cifrilien o 
f these 

it Mdiatel 



ignificant 

and the 
id proseci 

develctiaetit, the 



at aauriDg 
ic (ingin 
FY 57, 
in the 
the task, 
ling of 
sxperirafital 
stablish sent of 



:ttdiag t irough t3 e durati m of th ■ 



.anefc ry. aatte t is est 



As tesi 
analysi. 



bi*i 



irch ttfli i vill 



tha : the scog z of the 



£ problem 
i sh mid be 
o : this p 



cientif £ : pi 
uorary a id t 
iavoMn ; ac 
\ andled b > a 



■i waul r icket an< 
the eita iliihnen of-' 
criteri t *ill bq 1 cade' 
ion, 

:ts »iU ! 
elec ionics 
linlema i 
id until t 



coardina 



(UNCLASSIFIED HUE) Geophysical Environment Data' for ARS.WSIUI 2 April 1957 
| Short Title: ARS Environment Proj 1764 

- R&D Hanpower Annsx (Coat.) 



3. Manpower to perform research on Task 39793 will be divided into the 
following listed three (3) experimental teams: 

6, Filling-Sphere Density Experiment Team 

This team will consist of one task scientist (GS*12) , one physicist 
(GS-U), and one engineer (GS-9) 

b. Pressure Gauge Density Experiment Team 

This team will consist of one deputy task scientist (GS-12) , one 
physicist (GS-U) , and one engineer (GS-9) . 

c. Data Reduction Team 

This team will consist of one secretary (GS-3) , and one computer 
(GS-9). 

4* Responsibility of the 3-experimental teams will be as follows: 

8. Felling-Sphere Density Team 

(1) The responsibility of the Falling-Sphere Density Team will be 
to modify the existing Falling-Sphere Density Measuring Teehnioue and scien- 
tifically develop, test aid launch a codified instrumentation for density 
measurement at altitudes up to 500 Km. 

(2) The responsibility of the task scientist is to plan and direct 
the over-all task program. Si addition, he will directly administer the pro- 
gram of the Falling-Sphere teas. Ha will consult with and advise the physicist 
and engineeT'in the theoretical study, design, development, laboratory testing, 
and contractual procurement of the flight model instrumentation; and will 
serve as Field Director at experimental test grounds* 

(3) The physicist will he responsible for carrying out the team 
program of theoretical work on the applied and background research pertaining 
to the Felling-Sphere Density Experfcssnt, He will he concerned with the eval* 
uation of the theoretical aspects of the experiment, and all experimental 
progress in related fields of research. Be will consult with, advise and 
assist the engineer in the laboratory experimental phases of the team pro- 
gram, and the electronic and mechanical design of instrumentation. He will 

be responsible for .the' preparation of scientific reports and papers as required 
in the experimental program. 

(4) The 'engineer will be responsible for the team laboratory experi- 
mental program, the electronic and mechanical design and construction of in- 
strumentation. He will initiate procurement of instritncntation. He will 
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Initiate procurement of and sill monitor a contractor construction contract 
to build the final instrumentation for rocket installation. He will serve 
ae field engineer during proving ground experimental teats. 

5. Pressure Gauge Density Experiment Team 

a. The responsibility of the Pressure Gauge Density Team will, in 
consideration of present methods limited to altitudes of about 130 las, scien- 
tifically plan, develop, test, and launch a rocket borne pressure gauge in' 

Btrunsiitation for density measurement at altitudes up to 500 km. 

b. The responsibility of the deputy test, scientist will be to plan, 
direct and administer the program of the team. He will consult with and 
advise the physicist and engineer in theoretical study, design, development, 
laboratory testig, contractual procurement of the flight model instrumentation 
and will serve as Field Director at experimental test grounds. 

c. The Physicist will be responsible for carrying out the team pro- 
gran of theoretical work oh applied and background research pertaining to the 
Pressure Gauge Density Experiment. Be will be concerned with the evaluation 
of the theoretical aspects of the experiment, and all experineotal progress 
in related fields of research. He will consult- with advise and assist the 
engineer in the laboratory experimental phases of the team program and 

in the electronic and mechanical design o£ the instrumentation. He will 
be responsible for the preparation of scientific reports and papers, as 
required in the expericental program, 

d. The Engineer sill be responsible for the ream laboratory experi- 
mental program, the electronic and mechanical design and construction of 
instrumentation* fie will initiate procurement of, and will monitor a con- 
tractor construction contract to build the final instrumentation for rocket 
installation. He will serve as field engineer during proving ground experi- 
mental tests. 

6. Data Reduction Team - The responsibility of the Data Reduction Team 
will be to reduce telemetered, photographic, and other transmitted data 
that may be supplied from airborne density instrumentation; and to present 
this data in useful fom for geophysical interpretation. 

7. The Task 39794 running and Supervision will be under the direction 
of e Task Scientist. Throughout the period of the task, he will he respon- 
sible for the preparation and prosecution of the general scientific plans and 
for the coordination of work of the contributing agencies of the entire pro- 
gram. He will be responsible for all the phases of the program, including 
selection of contractor, approval of proposals, supervision of both contractual 
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and in-hnuse efforts contributing to design, fabrication, test, calibration 
and data reduction and interpretation -- in short, the integration of the 
results of the contract program and the in-house programs. The Task 
Scientist is currentlj available. 

8. a. The manpower requirements for T-39795 for Rocket and Instrumentation 
Support are estimated on the basis that four Research Engineers, (GS-il to 
SS-13) will be required during F£ 57 to accomplish instrumentation for the 
required progran, Curing Fy 58 an additional two Research Engineers will 
be required to absorb the load of frequent field trips to rocket launch 
Sites and to maintain the heavy schedule of rocket preparation and firings, ' 
In FY 59 two additional Research Engineers will be required to conduct liaison 
on instrumentation of orbiting and non-orbiting test vehicles. 

b. This group will be responsible for the instrumentation of all 
rocket experiments in the program for coordination with launch sites, for 
collection and recording of data from rocket f lighs and for liaison and 
planning with prime contractor in use of systea test vehicles. 
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